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                 DESCRIPTION OF MAP UNITS

                        SURFICIAL DEPOSITS

Artificial fill (Holocene)—Unconsolidated soil, sand, gravel, 
and rock used to construct elevated road and railroad beds, 
levees, and dikes

Alluvium (Holocene)—Unconsolidated, sand, silt, and gravel 
of active streams; poorly sorted to well sorted, massive to 
laminated, commonly cross-stratified. Deposits beneath 
Columbia River floodplain mostly fine sand and silt, those 
in valley of Scappoose Creek mostly gravel. Locally in-
cludes fine-grained lacustrine, eolian, and organic-rich 
marsh deposits. Alluvium and minor dredge spoils deposit-
ed in Columbia River since 1880 shown with ruled pattern 

Landslide deposits (Holocene and Pleistocene)—Unsorted, 
angular, mixed bedrock and surficial material transported 
downslope en masse. Mapped slides predominantly deep-
seated failures ranging from semi-coherent slumps to inter-
nally disrupted earthflow and debris-flow deposits. Most 
slides generated by failure of thick clayey saprolite de-
rived from intense weathering of Grande Ronde Basalt and 
Sandy River Mudstone along valley walls in northwest part 
of quadrangle

Cataclysmic flood deposits, fine-grained facies (Pleisto-
cene)—Unconsolidated clay, silt, and fine to medium sand. 
Blankets most terrain between Scappoose and Saint Helens 
below 300 feet (90 m) but above Holocene floodplains. 
Well logs indicate deposits locally exceed 30 m in thick-
ness. Composed largely of quartz, feldspar, and muscovite, 
which indicate deposition by Columbia River rather than 
by local streams. Interpreted as slack-water deposits of 
large floods initiated by failure of ice dam at Glacial Lake 
Missoula in western Montana during the late Pleistocene 
(Bretz, 1925, 1959, Bretz and others, 1956; Waitt, 1980, 
1985, 1994, 1996; Baker and Bunker, 1985; Atwater, 
1986; O'Connor and Baker, 1992; Benito and O'Connor, 
2003). Floodwaters hydraulically dammed by relatively 
narrow constriction of Columbia River valley north of 
quadrangle, ponded in Portland Basin and deposited sus-
pended sediment load (Trimble, 1963). Rare fresh expo-
sures reveal rhythmite beds several centimeters thick, each 
bed possibly the product of a separate flood (Waitt, 1980, 
1985, 1994; Clague and others, 2003; Benito and 
O'Connor, 2003). In most exposures, however, deposit is 
oxidized light brown and bedding is inconspicuous. Thin 
unmapped deposits of similar character locally mantle top-
ography to elevations as high as 350 ft (110 m). Radiocar-
bon and tephrochronologic data from outside the map area 
indicate depositional ages between about 17,000 and 
13,000 14C years B.P. (Waitt, 1994; Clague and others, 
2003)

BASIN-FILL DEPOSITS

Conglomerate (Pleistocene? and Pliocene)—Semi-consoli-
dated pebble to cobble conglomerate; thick-bedded, poorly 
sorted to moderately well-sorted, clast-supported, com-
monly imbricated and crossbedded. Contains minor lenses, 
generally <2 m thick, of basaltic or quartzose sand; ce-
mented by clay and limonite. Forms ridge trending north-
northeast from Scappoose and underlies finer grained Hol-
ocene sediments (Qa) beneath floodplain to east; at least 60 
m thick according to water-well drillers' logs. Well-round-
ed to subangular clasts generally ≤20 cm across but locally 
as large as 60 cm across. Clast population dominated by 
volcanic rocks eroded from Columbia River Basalt Group 
and western Cascade Range; scarce pebbles of quartzite 
and Plio-Pleistocene olivine-bearing basalt also present; 
weathering rinds typically 1-2 mm thick. Pronounced clast 
imbrication and foreset bedding indicate northerly trans-
port directions. Age uncertain; a sandstone bed near Scap-
poose contains glass shards compositionally similar to 
Miocene to Pliocene tephras from the Snake River Plain in 
Idaho but lacks shards resembling tephras from the Quater-
nary Cascade Range (A.W. Sarna-Wojcicki, written com-
mun., 2000), which suggests a Pliocene or early Pleisto-
cene depositional age

Sandy River Mudstone (Miocene)—Highly weathered and 
poorly exposed claystone, mudstone, siltstone, and minor 
pebble conglomerate. Beds varicolored, commonly limon-
ite stained and cemented, locally contain abundant woody 
fragments; some are tuffaceous. Unconformably overlies 
member of Sentinel Bluffs (Tgsb) of the Grande Ronde Ba-
salt west of Saint Helens; observed only in highwall of 
quarry along Hankey Road near confluence of Dart and 
Perry Creeks, hence distribution as shown on map is very 
uncertain. Fine-grained strata that underlie gravel (QTc) be-
low surface of southern half of quadrangle (Swanson and 
others, 1993) are believed to be equivalent. At least 20 m 
and possibly as much as 40 m thick east of Saint Helens; 
probably much thicker in subsurface of southern part of 
map area. Lithology and stratigraphic position suggest cor-
relation with Sandy River Mudstone (Trimble, 1963)

BEDROCK

Columbia River Basalt Group

 Grande Ronde Basalt (Miocene)—Light- to dark-gray flows 

of tholeiitic basaltic andesite; vesicular to microvesicu-
lar, aphyric to microphyric to very sparsely plagioclase-
phyric; exhibit relatively low-TiO2 contents (table 1) 
characteristic of the Grande Ronde Formation of the Co-
lumbia River Basalt Group (Mangan and others, 1986; 
Beeson and others, 1989; Reidel and others, 1989). Ex-
posed in northern part of quadrangle and to north, where 
they unconformably overlie Paleogene sedimentary 
rocks (Evarts, 2002). Where best exposed in quarry-wall 
exposures, flows typically exhibit well-developed colon-
nade and entablature jointing patterns and vesicular flow 
tops. Typical samples are intergranular to intersertal, 
with lathlike plagioclase, granular clinopyroxene, and 
Fe-Ti oxide crystals in abundant dark glass; some flows 
contain rare pigeonite, olivine or orthopyroxene micro-
phenocrysts. Textures resemble those described by Long 
and Wood (1986) for correlative flows on the Columbia 
Plateau. Basalt erupted from vents in eastern part of Pla-
teau and entered northwestern Oregon and southwestern 
Washington through a wide gap in the Cascade Range 
(Tolan and others, 1989; Reidel and others, 1989; Wells 
and others, 1989). Water-well drillers' logs indicate ag-
gregate thickness of flows in Saint Helens quadrangle 
may exceed 160 m. In highlands of northwest part of 
quadrangle, upper several meters thoroughly weathered 
to massive red saprolite, and exposures of fresh rock are 
limited to creek beds. Along Columbia River, however, 
late Pleistocene jökulhlaups stripped overburden from 
basalt at elevations below about 200 feet (60 m), creat-
ing a bedrock platform with scabland topography. Based 
on field, chemical and paleomagnetic properties, Grande 
Ronde Basalt flows in this quadrangle are assigned to in-
formal members corresponding to those defined by Rei-
del and others (1989) on the Columbia Plateau (termi-
nology follows Reidel, 1998)

—Member of Sentinel Bluffs—Two or more flows charac-
terized by intermediate to high MgO contents (3.9 to 4.9 
wt percent) and normal magnetic polarity. Underlies 
most of northwestern part of map area as well as the 
topographically complex area between the Lewis and 
Lake Rivers in Washington. Contains scarce plagioclase 
phenocrysts and glomerocrysts of plagioclase and oli-
vine as large as 1 cm across in microphyric, intersertal 
to intergranular groundmass; minor olivine commonly 
present in groundmass. As much as 90 m or more thick. 
Chemistry, petrography, and remanent magnetization di-
rection (J.T. Hagstrum, written commun., 1999) indicate 
equivalence with Sentinel Bluffs unit of Reidel and oth-
ers (1989; Beeson and others, 1989; Wells and others, 
1989), which is within the N2 magnetostratigraphic unit 
of Swanson and others (1979) and was emplaced at 
15.6±0.2 Ma (Long and Duncan, 1983) 

—Member of Winter Water—Sparsely plagioclase-phyric 
to glomerophyric basalt with relatively low MgO content 
(about 3.6 to 3.9 wt percent) and normal magnetic polar-
ity; contains scattered plagioclase phenocrysts 1 to 3 mm 
across in aphyric to sparsely microphyric groundmass. 
Underlies member of Sentinel Bluffs (Tgsb); approxi-
mately 20 to 40 m thick. Chemical and paleomagnetic 
properties indicate probable correlation with Winter Wa-
ter unit of Reidel and others (1989; Beeson and others, 
1989; Wells and others, 1989), which is within the N2 
magnetostratigraphic unit of Swanson and others (1979)

—Member of Ortley—Aphyric, intersertal to intergranular 
basalt with relatively low MgO contents (3.5 to 3.6 wt 
percent) and normal magnetic polarity. Underlies mem-
ber of Winter Water (Tgww) in northern Saint Helens 
where about 25 m of this flow exposed. Chemically and 
paleomagnetically equivalent to Ortley unit of Reidel 
and others (1989; Beeson and others, 1989; Wells and 
others, 1989), which is within the N2 magnetostrati-
graphic unit of Swanson and others (1979)

Paleogene Rocks

Pittsburg Bluff Formation (Oligocene)—Shown on cross 
section only. Massive, friable, well-bedded, fine- to 
coarse-grained, tuffaceous, arkosic, and lithic sandstone, 
siltstone, shale, and rare granule and pebble conglomer-
ate. Depositional environments range from shallow ma-
rine to subaerial. Outcrops to north and northwest of 
quadrangle contain a molluscan fauna similar to that in 
the Eocene—Oligocene Pittsburg Bluff Formation (Wil-
kinson and others, 1946; Evarts, 2002)

Volcanic rocks, undivided (Eocene)—Shown on cross sec-
tion only. Undifferentiated mafic to silicic lava flows 
and volcaniclastic rocks of the western Cascade Range

 Contact—Dashed where approximately located; short-
dashed where inferred

 Fault—Dashed where approximately located; dotted where 
concealed. Teeth on hanging wall; bar and ball on down-
thrown side; arrows show relative horizontal motion

 Syncline—Dashed where approximately located; dotted 
where concealed. Arrow shows direction of plunge

 Sample locality for chemical analysis—See table 1

 Sample locality for paleomagnetic analysis

 Water well— 

 Glacial erratic
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